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摘  要 




















































































To construct targeted plasmid vector pcDNA3.1(-)Cp-CD-TK which contains 
CEA promoter. To study CD-TK expression driven by CEA specific promoter and its 
killing effect on CEA-positive colorectal carcinoma cells. By comparing the tumor 
growth inhibition effects among fusion gene and individual genes, find out whether 
there is co-effect; find out the optimum concentration; and observe the "bystander 
effect". 
Methods: 
By PCR, CEA promoter, CD and TK genes were amplified from extracted the 
genomic gene of human blood cells，plasmid pMD18-CD, and tgCMV/Hy-TK 
respectively,  and then use enzyme restriction, ligation and other molecular biology 
method to subclone the CEA promoter, CD, and TK genes into pcDNA3.1(-) to 
generate pcDNA3.1(-)Cp-CD-TK.  
The transfection of tumor targeted plamid pcDNA3.1(-)Cp-CD-TK was 
liposome-mediated into the CEA-positive cells (SW480) and CEA-negative cells 
(Hela) respectively. The expression of CD-TK gene under the control of CEA 
promoter in the two kinds of cells was detected by RT-PCR. By MTT assay, the 
inhibition of SW480 cells and Hela cells transfected with the plasmid 
pcDNA3.1(-)Cp-CD-TK was detected at the presence of prodrugs 5-fluorocytosine 
and ganciclovir. 
 By MTT assay, the CEA-specific killing effects of the Cp-CD-TK system on 
transfected cells treated with different drug scheme were detected. By mixing 
pcDNA3.1(-)Cp-CD-TK transfected SW480 cells and untransfected SW480 cells in a 
different ratio, "bystander effect" of pcDNA3.1(-)Cp-CD-TK transfected SW480 cells 
were observed at presence of the different concentration of drug. 
Results: 
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TK gene fragment (1129bp) were identified to be correctly cloned by DNA sequence 
analysis.  
2. The correct construction of targeted gene therapy vector 
pcDNA3.1(-)Cp-CD-TK was identified by gel electrophoresis and DNA sequence 
analysis and obtained.  
3. Combinant plasmid was transfected into the two kinds of cells. By RT-PCR, 
CD-TK fusion gene was proved to express in the CEA-positive cells(SW480), while 
silent in the CEA-negative cells (Hela). 
4. In cytotoxicity experiment, the SW480 cells transfected with targeted vector 
pcDNA3.1(-)Cp-CD-TK were sensitive to prodrug 5-Fc and GCV.  In single prodrug 
group, GCV or 5-Fc at the concentration of 1μg /mL，160μg /mL, the cell growth 
inhibition ratio are 32.33% and 31.54%(P<0.01),respectively. In combination group, 
cell growth inhibition was significantly higher to single prodrug, and cell growth 
inhibition ratio is 60.70%(P<0.01). 
5. Mixed pcDNA3.1(-)Cp-CD-TK transfected SW480 cells and untransfected 
SW480 cells in a different ratio, it was significant that there was the "bystander effect" 
of pcDNA3.1(-)Cp-CD-TK transfected SW480 cells at presence of the different 
concentration of drug. The drug combination group shows more effective killing 
effect and "bystander effect" than the single prodrug group(39.28% ，P<0.01).  
Conclusions: 
Targeted gene therapy vector pcDNA3.1(-)Cp-CD-TK was constructed 
successfully. The expression of CD-TK fusion gene driven by CEA promoter was 
proved to specifically appear in the CEA-positive cells (SW480) while not in the 
CEA-negative cells (Hela).The cytotoxicity of the targeted gene therapy vector 
pcDNA3.1(-)Cp-CD-TK on the SW480 colorectal carcinoma cells could be achieved  
at the presence of 5-Fc and/or GCV and the most effective anti-tumor effect could be 
obtained when 5-Fc and GCV are administered at the same time. The double suicide 
gene has significant killing effect and "bystander effect" on colorectal carcinoma in 
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been constructed, which cast new light on colorectal carcinoma gene therapy.  











































CEA 启动子驱动的 CD-TK 双自杀基因治疗载体的构建及其对大肠癌细胞的体外杀伤作用 
 1









































厦门大学 2009 届硕士学位论文 
 2
CD基因编码胞嘧啶脱氨酶，可将无毒性的5-氟胞嘧啶(5-Fc) 脱氨基转换成





随着研究的深入，传统的单用 HSV-TK/GCV 或 CD/5-Fc 至少存在以下缺点：
1.耐药性，在单一系统反复应用的选择压力下，肿瘤细胞出现耐药；2.局限性，
如 HSV-TK/GCV 对脑胶质细胞瘤较敏感，而 CD/5-Fc 对胃肠道肿瘤效果较好。
实验证实，联合应用比单一系统更有效。联合应用 CD/5-Fc 和 HSV-TK/GCV 系
统时，前者产生的 5-Fc 可抑制胸苷酸合成酶，减少胸腺嘧啶生成，从而可增强












































































载体 pcDNA3.1(-)购自 Novagen 公司。大肠杆菌 TOP10 菌株由厦门大学医学
院抗癌中心提供。 
Cycle-Pure kit, Plasmid Miniprep kitⅠ，Gel extraction kit(Omega bio-tek); 
Lipofectamine® 基因转染试剂(INVITROGEN)；细胞基因组 DNA 提取试剂盒(北
京博大泰克)；Pfu DNA 聚合酶，Taq DNA 聚合酶，RT-PCR 试剂盒(上海生工)；
限制性内切酶，T4 DNA 连接酶(NEB)；5-Fc(FLUKA)；GCV(SIGMA)。 
1.2 细胞株及血清 
    人肠癌细胞株 SW480 购自中国典型培养保藏中心。Hela 细胞由厦门大学医
学院抗癌中心提供。正常人血由厦门大学附属中山医院提供。 
1.3 主要试剂 
实验所用主要试剂列于表 1 中。 
 
表 1  实验用主要试剂 
Table 1. Main reagents used in the experiments 
RPMI1640 medium(powder) Gibco BRL 
LB medium(powder) 上海生工 
Cycle-Pure kit Omega bio-tek 
Plasmid Miniprep kitⅠ Omega bio-tek 
Gel extraction kit Omega bio-tek 
Lipofectamine® 基因转染试剂 INVITROGEN 
细胞基因组 DNA 提取试剂盒 北京博大泰克 
琼脂糖 上海华美 
特级无支原体小牛血清 杭州四季青 
Pfu DNA 聚合酶及其反应体系 北京天根 
Taq DNA 聚合酶及其反应体系 上海生工 
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